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NOTES 

OH THE 

Structure, Development, and Position, of an 
undescribed Flagellate Infusorian. 



By J. H. Fi8hek. 



Your attention is respectfully invited to a brief consideration of 
such observations as I bave been able to make of an organism belong- 
ing to the large class of beings which people that genuine fairy-realm 
of science — the imaginary border-land between the vegetable and 
animal worlds, and which have been generally designated as the 
Fhytozoa or Plant-animals. The striking and mysterious changes and 
transitions which are constantly occurring in the life-history of these 
minute creatures are scarcely surpassed in the records of ancient 
mythology or the fertile imaginations of Ovid. 

No system of classification of the Infusoria has yet been devised 
which as to them at least can be considered as other than provisional 
and temporary. Even that of Ehrenberg, to whom the scientific world 
is so largely indebted for minute and laborious investigations, is 
acknowledged to be far from satisfactory, inasmuch as many of his 
genera and even families intrench upon the domains of each other 
respectively, and give rise to no little confusion and uncertainty. 
Indeed, the system of classification adopted by MM. Claparede and 
Lachmann, to which, up to the present time, seems by general consent 
to be awarded superiority for precision and conformity to nature, 
leaves their fourth and last order — that of the Flagellata — to which 
the subject of this paper belongs, without any attempt at arrangement 
whatever. But though it is to be regretted that in this regard so little 
has really been done, while so much remains to be accomplished, yet 
few other fields of inquiry offer a more attractive reward. 

For although it is pre-eminently, by comparison, an unknown and 
undiscovered country, enough has been already ascertained to give 
assurance that it is rich in the elements of a learning rare and curious 
if not palpably useful. But as to that the true student of nature need 



DESCRIPTION OF THE PLSTES. 



LAGUNCULA PISCATORIS. 

Plate I. 

Fig. 1. — As seen swimming in the direction of the extended flagellum 
and revolving on its long axis. 

Fig. 2.— At rest ; body occupying lower half of flask. 

Fig. 3.— Showing enclosed body in form like that of Miglena longt- 
cauda. 

Plate II. 

Fig. 1. — Germs of a new progeny escaping with the parent body from 
its ruptured lorica. 

Fig. 2. — Empty lorica denuded of its spines. 
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not pause to inquire. His duty is simply to see and to record ; sufficient 
always for him that he may be a contributor to what Lord Bacon calls 
" a natural and experimental history, true and severe, such as philoso- 
phy may well build upon." 

I discovered this very interesting Infusorian in the spring of 1877, 
in the waters of a pond which then existed, but exists no longer, in the 
beautiful cemetery of Mount Hope, in the city of Rochester, in the 
State of New York. The waters of this pond, which was less than 
half an acre in extent, of nearly circular shape, and of great depth, 
were entirely stagnant, receiving the drainage of a small circuit of hills 
covering perhaps ten or fifteen acres, and having no outlet. Notwith- 
standing, however, its absolute stagnancy, and the fact that this pond 
was anything but attractive from an aesthetic point of view, being sug- 
gestive rather of malarious and offensive exhalations, its waters were 
clear and of sufficient purity for the maintenance of gold fish, which 
bred and thrived there in considerable numbers, some of them attaining 
to a larger size than any I have ever seen elsewhere. I have been the 
more careful to note the peculiarities of this habitat, in the hope 
that similar localities may be explored if found, and furnish the means 
for a further study of this organism whereby the observations which I 
now give maybe either verified or corrected as the case may require.* 

The structure of this organism is as simple as it is beautiful. There 
is scarcely a possibility of mistaking any of its distinctive points. 
Among individuals but little difference is discernible, except what is 
attributable to color, which undoubtedly depends in some degree upon 
the shape and position of the 3uglena-\\ke body within the lorica. 
The absence of the short, stiff spines, or setae, whenever observed, is 
owing in the case of all matured individuals to the accident of death 
and the decay or extrusion of the protoplasmic body. The spines are 
deciduous and become detached in like manner and in precisely similar 
circumstances to the spines of the Echinodermata. They are the 
unvarying evidences of maturity when fully formed, and owing to 
their transparency before this period, are only to be seen with difficulty. 
In its movements this creature is very active and graceful, of beautiful 
shape and color, its lorica or carapace being in form a cylindrical 
flask, equally rounded at both ends, the neck in perfect specimens ter- 
minating in a projecting rim or border forming a kind of peristome, 
apparently dentated. From the neck or mouth issues a single flagel- 
lum-like filament about one and a half times the length of the lorica. 



* Since the reading of this paper my friend, Prof. Kellicott, of Buffalo, has kindly sent me 
some specimens collected by him in a secluded bay of the Niagara river. From such examina- 
tion as I have been able to give, 1 quite agTee with him as to their apparent identity with the 
organism here described, with the notable difference that the red eye spot is in them a conspic- 
uous feature. r 



46 PROCEEDINGS OF THE AMERICAN 

This filament ends in a kind of knob or suctorial disc which is used at 
times to attach itself to other objects. This feature seems to be 
worthy of especial attention. Analogy justifies the inference that this 
organ may serve not only for purposes of prehension, but also of sus- 
tenance, as in the case of Acineta, and there is little doubt but that 
further investigation will afford a certain solution of this question 
with a strong presumption in the meantime in favor of this double 
function. The soft body or Barcode within the carapace is quite 
protean in its varying shape, every change being distinctly seen through 
its transparent incasement. Sometimes the flask seems to be only half 
full, the occupied portion being now the lower, now the upper half, 
and again only on either side ; whilst at other times the mass of the 
body assumes an irregular shape, and occasionally resembles the twisted 
form of the body only of Euglena longicauda. It is without eye spot, 
and the color is usually a beautiful green of varying shades, though 
sometimes brownish. At times its general appearance is rather brain- 
like than granular, the sulci so to speak being darker and somewhat 
reddish. The external surface of the lorica is studded with short and 
rigid spines equally distributed and of uniform length. Their color, 
so far as I have observed, is during the mature life of the creature 
always nearly black. The length of these spines is from one-fifth to 
one-eighth of the short diameter of the lorica. They seem to be 
indestructible by fire, equally with the main body of the shell or car- 
apace, which is unaffected by a considerably high degree of heat, 
though long continued. 

The movements of this animalcule are in long, vigorous sweeps from 
side to side, like those of a skater, the neck or mouth being mean- 
while somewhat lower than the rest of the body, and the flagellum in 
active movement, extended in a slightly spiral form, directly forwards 
in the line of motion. At times they fix themselves by the extremity 
of the flagellum to the bottom of the tank or cell, and by a somewhat 
monotonous movement spring backwards and forwards as if in repeated 
efforts to pull something away. At other times they rest quietly for a 
considerable time, at various depths beneath the surface, without any 
perceptible motion whatever. Suddenly they start off again as if in 
anxious quest of something which sought to elude their grasp, and 
strikingly remind one of the movements of a hound searching after a 
lost scent. The observer is very apt to withdraw his gaze reluctantly 
and soon again to find himself unable to resist the temptation to 
renew it. 

As to the method of reproduction and development, there 
seems to be but little room for doubt; though owing to difficulties 
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which are peculiar to the case, I am not able to speak with as much 
assurance as I could wish upon this point. One of the chief obstacles 
encountered in the investigation of this subject is the exceeding slow- 
ness with which the changes take place, and the impossibility of con- 
fining one's observation to the same individual for a sufficient length 
of time. 

In many cases I have noted what appeared to be a segmentation of 
the protoplasmic germ into four sections, but beyond this have been 
unable to perceive any other division until at last the whole body of 
the animalcule within the lorica assumed the appearance of an aggre- 
gate of cells, uniform throughout. This does not occur until the 
organism has assumed, and perhaps nearly completed, its still condi- 
tion, during which the flagellum or locomotive filament becomes 
retracted and is no longer seen, while the soft body is enlarged, and 
more nearly than at any other time fills the entire space within the 
lorica. How long this still condition continues I am unable to say or 
even conjecture. But from the fact that in every collection which I 
examined individuals more or less numerous were found in this state of 
repose, and that only in a comparatively very few instances were they 
seen to change, I think it more than probable that the still condition may 
beof very considerable duration. When, however, the change does occur, 
the microgonidia-like mass is released, sometimes rupturing the lorica 
as if by endosmotic enlargement ; then floats away in the surrounding 
water, the new primordial cells gradually separating from each ether. 
In this situation they become, sooner or later, almost perfectly trans- 
parent, leaving visible only a kind of vesicular nucleus, which by and 
by becomes closely invested by a granular mass of green chlorophyl. 
Outside of this new and colored growth, is a surrounding space filled 
with a perfectly transparent liquid, enclosed in a delicate pellicle, 
which only becomes visible after a considerable interval of time, and 
only then at first by an outline so faint and uncertain that it may 
easily be mistaken for a diffraction band. But as by degrees it becomes 
clearer, we perceive that its contour is an exquisite and perfectly sym- 
metrical figure — the delicate outline of a microscopic flask, equally 
rounded at both ends, and giving no indication of the spinous covering 
which makes its appearance later as maturity advances. 

Such evidence as is contained in the facts above given, to the unsci- 
entific mind at least, would be conclusive on the question of its essential 
animality. Nor would such conviction need to be abandoned, even if 
it could be shown, which is by no means probable, that in its life and 
development it absorbs carbon dioxide and gives off oxygen. For it 
is now conceded that the test of nutrition no less than that of locomo- 
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tion, is of itself alone insufficient to determine the question. But in 
this case there is other evidence of at least equal importance with that 
just referred to. 

On testing with solution of potash or soda, the enclosed body 
becomes disolved and disappears ; the spines are detached from their 
bases, whilst the lorica remains unaffected either in form or rigidity. 
Thus the probability is established that these spines, again like those 
of the Echinodermata, are articulated to the lorica by an organized 
membrane which yields to the action of the salt, and the separation is 
effected. On testing with hydrochloric acid, brisk effervescence imme- 
diately takes place ; the main body of the lorica is dissolved ; its form 
and rigidity are lost, whilst there is left only a thin, flexible tegument 
around the enclosed body, which remains substantially unchanged. 
The chief constituent of the lorica is, therefore, shown to be calcareous, 
and also for reasons before given cannot be silicious. 

During the last three years in which I have had opportunity to 
study this organism, I have examined every authority within reach, 
and so far as I know, it has never been heretofore described. That 
this may be made more readily apparent, I will here briefly recapitu- 
late such of its distinctive characteristics as are certain and unques- 
tionable, and as may best tend to demonstrate its clear distinction from 
any similar forms of which a description has been published : 

1st. It belongs to the great order of the Flagellata, being certainly 
excluded from either the Ciliata or Cilio-Flagellata, in that it has no 
cilia — one single flagellum, and only one — and to this there is no excep- 
tion. 

2nd. Its flagellum terminates in a suctorial disc, either for the 
sole purpose of prehension, or it may be to exercise the double function 
of prehension and sustentation. This alone is sufficient to distinguish 
it from any other known flagellate infusorium. 

3rd. It has no red eye-speck, and to this again there is no excep- 
tion, as may be confidently stated after a careful examination of many 
thousands of individuals in every season of the year. 

4th. The stiff spines or setae are distributed uniformly over the 
entire surface of the lorica. 

5th. The neck is a prominent and constant feature of this organ- 
ism, whose apparent shape in side view is neither oval nor elliptical, 
but cylindrical, and equally rounded at both ends. 

6th. The lorica consists principally of calcareous matter, and is 
not silicious. 
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Remembering these points, it will readily be seen, by comparison, 
that it cannot be identified with either of the following genera, though 
they comprise all which bear any essential resemblance to it, viz. : 

Lagenella Euchlora. Ehrb. Duj. Pritchard. 
Pantotrichum, including its three species, 
enchelys, volvox and lagenula. 

Same and Clap, and Lachm. 
Chsetoglena. Ehrb. Duj. Pritchard. 
Cryptomonas. Dujardin. 
Chonemonas: Perty. 

Of course in this humanitarian age, it would not do to send forth 
into the world a thing so small and frail, if not so young, unrecognized 
and without a name. But I must here venture to hope that the appel- 
lation which I have chosen for it as natural and appropriate, will not 
be regarded as suggestive of any undue addiction to the flask on the 
part of your reader, but only to that reasonable devotion to its virtues 
on the part of all genial disciples of the rod, in which they have never 
been found wanting, from the days of good old Isaac Walton to our 
own. 

It only remains for me, therefore, provisionally, to christen our 
pretty little foundling, as I now do, in the presence of this august 
sponsorship, Languncuh, piscatoris*, or, The Fisher's Little Fla3k. 

'•'The following diagnosis is offered with reference to the assumed place of the above described 
organism in the Family Cryptomonadina of Ehrenberg and Pritchard, or that of the Euglenidie 
of Saville Kent 
Genus Lagcnccla, Fisher. 

Animalcules free-swimming,protean, uniflagellate loricate. Lorica transparent, brittle, cylindri- 
cal, equally rounded at both ends, the anterior portion prolonged into a neck-like projection — 
through which the flagellum is protruded — the whole being in shape that ot&perfectly symmetrica 
flask, and armed quite uniformly over its entire external surface, with short, dark, stiff spines. 
Flagellum terminating in a kind of knob or suctorial disc, used for purposes of prehension, and 
presumably also of sustentatlon. In fresh water. 

Generation either by extrusiwi of nucleated germ cells through Us frontal aperture, or by their libera' 
lion, with that of the entire body of the animalcule in a slate of dissolution from the ruptured lorica. 

Lagtjncola piscatoris, n. s. 

Lorica calcareous, endoplasm sometimes assuming the twisted form of the body only of 
Euglena longicauda. Destitute of the red eye speck and having no contractile vesicle. Length 
1-1000 to 1-800. Hab. clear stagnant pond. 

Laguncdla Eblucottiaha, n. s. 
Similar so far as observed, to the foregoing, except that in this species the red eye speck la a 
constant and conspicuous feature. 



